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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a printing ink composition excellent in adherability to various 
films, comprising a resin composition as binder composed of a polyamide resin and nitrocellulose resin 
in specified proportions and nonaromatic hydrocarbon compounds as mixed solvent. 
SOLUTION: This printing ink composition comprises (A) a binder composed of (i) a polyamide resin 
(pref. >30wt.% in solubility to isopropanol, 3,000-100,000 in weight-average molecular weight and 80- 
150°C in softening point) and (ii) a nitrocellulose resin (pref 50-150 in average degree of 
polymerization) in the weight ratio (i)/(ii) of (30:70) to (95:5) and a solvent composed of (B) a 1-1 0C 
nonaromatic alcohol and (C) another nonaromatic organic solvent in the weight ratio B/C of (40:60) to 
(90:10). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the printing ink constituent with which polyamide resin (A) and nitrocellulose resin (B) are 
used as a binder, and a solvent consists of alcohol (a) of the non-aromatic system of carbon numbers 1-10, 
and other non-aromatic system organic solvents (b) (A) Printing ink constituent with which the weight ratio 
of a component and the (B) component is characterized by the range of the range of 30 / 70 - 95/5 and the 
weight ratio of the (a) component and the (b) component being 40 / 60 - 90/10. 

[Claim 2] The printing ink constituent according to claim 1 characterized by the solubility to the isopropanol 
of polyamide resin (A) being 30 % of the weight or more. 

[Claim 3] The printing ink constituent according to claim 1 or 2 characterized by the range of the weight 
average molecular weight of polyamide resin (A) being 3,000-100,000. 

[Claim 4] A printing ink constituent given in claim 1 thru/or 3 any 1 terms characterized by being the range 
whose softening temperature of polyamide resin (A) is 80-150 degrees C. 

[Claim 5] A printing ink constituent given in claim 1 thru/or 4 any 1 terms characterized by the range of the 
average degree of polymerization of nitrocellulose resin (B) being 50-150. 

[Claim 6] A printing ink constituent given in claim 1 thru/or 5 any 1 terms to which the boiling point of each 
non-aromatic system organic solvent which constitutes a solvent is characterized by being the range of 65- 
250 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is useful as an object for covering of various plastic film, a sheet 
plastic, or synthetic-resin mold goods, and relates to the low pollution and the printing ink constituent of low 
toxicity which do not contain aromatic series components, such as benzene and toluene. 
[0002] 

[Description of the Prior Art] In using various plastic film for wrapping with diversification of packaging 
goods-ed and the advancement of a package technique in recent years, the ornament of plastic film or the 
surface protection is benefited for printing, and the advanced engine performance and quality are demanded 
of the printing ink for this printing. Moreover, the demand to environmental protection becomes still higher, 
especially aromatic hydrocarbon compounds, such as benzene used for a coating, printing ink, etc. in large 
quantities so far, toluene, and a xylene, are said to be evaporation and the causative agent which stripping is 
carried out and forms an oxidant in response to photochemical reaction in atmospheric air, and the 
opportunity to legal regulation is growing recently. 

[0003] On the other hand, in the engine performance required of printing ink, since the adhesive property 
over various base material films is mainly determined by the binder resin used for printing ink, as a binder 
for printing ink, the polyamide resin which has a broad adhesive property is conventionally used to nylon, 
polyester, polyolefine, and other base material films. 

[0004] There is polyamide resin of the alcoholic meltable mold which has a certain amount of solubility also 
in an alcoholic independent solvent among the polyamide resin generally used as a binder of printing ink, 
and the use to the printing ink of an alcoholic independent solvent is possible. However, although ******** 
is required of printing ink since most is a film rolling-up method in the case of printing methods, such as 
gravure generally used to printing of plastic film etc., and flexographic printing, a solvent is hard to be 
obtained and an alcoholic independent one is not necessarily enough [********] as it as printing ink. 
[0005] So, aromatic series system hydrocarbon compounds with which ******** at the time of using it to 
the good solubility of polyamide resin, freeze thaw stability, and printing ink is easy to be obtained, such as 
toluene and a xylene, are conventionally used for printing ink as a solvent. However, these aromatic series 
system hydrocarbon compounds are not suitable to the demand of the low-pollution nature of printing ink as 
they were described previously. 
[0006] 

[Problem(s) to be Solved by the Invention] In case the purpose of this invention is excellent in the adhesive 
property over various plastic film, has sufficient gloss, color enhancement, and stability and prints gravure, 
flexographic printing, etc., it is to offer the printing ink of low-pollution nature with suitable ******** and a 
printability. 
[0007] 

[Means for Solving the Problem] The printing ink constituent which this invention persons use as a binder 
the resin constituent which contains polyamide resin and nitrocellulose resin at a specific rate, and uses as a 
solvent the non-aromatic system organic solvent which contains the alcohol of the non-aromatic system of 
carbon numbers 1-10 at a specific rate resulted excelling in pigment dispersibility, stability, and a 
printability in a header and this invention. 

[0008] Namely, this invention uses polyamide resin (A) and nitrocellulose resin (B) as a binder, and sets 
them to the printing ink constituent with which a solvent consists of alcohol (a) of the non-aromatic system 
of carbon numbers 1-10, and other non-aromatic system organic solvents (b). (A) The weight ratio of a 
component and the (B) component is related with the printing ink constituent with which the range of 30 / 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 8/8/2006 



JP,09-296144,A [DETAILED DESCRIPTION] 



Page 2 of 6 



70 - 95/5 and the weight ratio of the (a) component and the (b) component are characterized by being the 
range of 40 / 60 - 90/10. Moreover, this invention relates to the above-mentioned printing ink constituent 
characterized by the solubility to the isopropanol of polyamide resin (A) being 30 % of the weight or more. 
[0009] Furthermore, this invention relates to the above-mentioned printing ink constituent characterized by 
the range of the weight average molecular weight of polyamide resin (A) being 3,000-100,000. Furthermore, 
this invention relates to the above-mentioned printing ink constituent characterized by being the range 
whose softening temperature of polyamide resin (A) is 80-150 degrees C. Furthermore, this invention relates 
to the above-mentioned printing ink constituent characterized by the range of the average degree of 
polymerization of nitrocellulose resin (B) being 50-150. Furthermore, this invention relates to the above- 
mentioned printing ink constituent with which the boiling point of each non-aromatic system organic solvent 
which constitutes a solvent is characterized by being the range of 65-250 degrees C. 
[0010] 

[Embodiment of the Invention] Hereafter, it explains in more detail about the printing ink constituent of this 
invention. It is the thermoplastic polyamide which polyamide resin (A) can carry out the polycondensation 
of polybasic acid and the multiple- valued amine, and can obtain, and 30% of the weight or more of a thing is 
suitably used for the solubility to isopropanol. When the solubility to alcohol is inadequate, the pigment 
dispersibility of a printing ink constituent, gloss, color enhancement, and freeze thaw stability become less 
enough. Moreover, as for the weight average molecular weight of polyamide resin (A), to 3,000-100,000, 
and a pan, it is desirable that it is the range of 5,000-50,000. Less than 3,000 molecular weight of a film 
strength is insufficient, and when are printed, and the fall of abrasion resistance and scratch reinforcement is 
caused and 1 00,000 is exceeded conversely, since the stability of a printing ink constituent falls, it is not 
desirable. 

[001 1] Moreover, as for the softening temperature of polyamide resin (A), it is desirable that it is the range 
of 80-1 50 degrees C. When softening temperature is less than 80 degrees C, the surface tuck piece of an ink 
coat is bad, and prints gravure, flexographic printing, etc., the fall of rolling-up blocking nature etc. is 
caused and 1 50 degrees C is exceeded conversely, since a printing coat becomes hard and the fall of an 
adhesive property and ******-proof is caused, it is not desirable. 

[0012] As polybasic acid used for the raw material of polyamide resin (A), an adipic acid, a sebacic acid, 
isophthalic acid, a terephthalic acid, trimellitic acid, cyclohexane dicarboxylic acid, a polymerization fatty 
acid, etc. are mentioned, for example. A polymerization fatty acid is desirable especially and the dimer acid 
of the following presentation which uses as a principal component the dimer obtained as an example of 
representation of a polymerization fatty acid by carrying out the polymerization of the unsaturated fatty acid 
of a carbon number 1 8 is mentioned. 

The monomer of a carbon number 1 8 : usually 0 - 1 5 % of the weight (preferably 0-7 weight %) 
The dimer of a carbon number 36: It is usually 60-100. Weight % (it is 75-100 preferably weight %) 
The trimer of a carbon number 54 : usually 0 - 25 % of the weight (preferably 0 - 20 % of the weight) 
[0013] Monocarboxylic acid can also be used together in polybasic acid. As monocarboxylic acid used 
together, an acetic acid, a propionic acid, a lauric acid, a palmitic acid, a benzoic acid, cyclohexane 
carboxylic acid, etc. are mentioned. As a multiple- valued amine, ethylenediamine, diethylenetri amine, 
triethylenetetramine, 1, 2-diaminopropane, 1, 3-diaminopropane, a hexamethylenediamine, xylylene 
diamine, isophorone diamine, etc. are mentioned, for example. 

[0014] Nitrocellulose resin (B) makes a natural cellulose and a nitric acid react, it is obtained as a nitrate 
which permuted three hydroxyl groups in 6 membered-rings of the anhydrous glucopyranose radical in a 
natural cellulose by the nitric-acid radical, and the thing of the range of 50-1 50 is suitably used for average 
degree of polymerization. When average degree of polymerization is less than 50, since the reinforcement of 
an ink coat falls and the fall of scratch-proof nature and ******-proof is caused, it is not desirable. 
Moreover, when average degree of polymerization is higher than 150, since the fall of the solubility to a 
solvent, the freeze thaw stability of ink, and compatibility with polyamide resin is caused, it is not desirable. 
[001 5] The range of the mixed weight ratio of polyamide resin (A) and nitrocellulose resin (B) is 30 / 70 - 
95/5, and its range of 50 / 50 - 90/10 is desirable. When the rate of polyamide resin (A) is less than 30 % of 
the weight, since the adhesive property over various plastic film causes a fall, it is not desirable. Moreover, 
it becomes [ blocking may be caused at the time of rolling up or ink may adhere to the roll of a printing 
machine, and / printed matter ] dirty and is not desirable, in case the surface tuck piece of an ink coat falls 
and gravure etc. is performed, when the rate of nitrocellulose resin (B) is less than 5 % of the weight. 
[0016] The solvent which dissolves polyamide resin (A) and nitrocellulose resin (B), and is used for the 
printing ink constituent of this invention is a partially aromatic solvent which consists of alcohol (a) of the 
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non-aromatic system of carbon numbers 1-10, and other non-aromatic system organic solvents (b). 
[0017] The alcohol (a) of the non-aromatic system of carbon numbers 1-10 It is alcohol of the l-3rd class of 
carbon numbers 1-10. For example, a methanol, Ethanol, n-propanol, isopropanol, n-butanol, Isobutanol, a 
sec-butanol, tert - A butanol, n-pentanol, An iso pentanol, a neo pentanol, 2-pentanol, 3-pentanol, 3-methyl - 
2 - A butanol, 2-methyl -2 - A butanol, n-hexanol, An iso hexanol, 4-methyl -2-pentanol, 2-ethyl butanol, n- 
heptanol, 2-heptanol, 3-heptanol, n-octanol, Chain-like monoalcohol, such as 2-octanol, 2-ethylhexanol, n- 
nonanol, 3 and 3, and a 5-trimethyl hexanol, Annular monoalcohol, such as cyclopentanol, methyl 
cyclopentanol, a cyclohexanol, methyl cyclohexanol, and an ethyl cyclohexanol, etc. is mentioned, and there 
is independent [ no ], and it is mixed and used. 

[0018] There is independent [ no ], it mixes and what took into consideration drying [ of the printing ink in 
the solubility of polyamide resin (A) and nitrocellulose resin (B), gravure, etc. ] and the desiccation balance 
of the solvent at the time of printing as other non-aromatic system organic solvents (b) is used. For example, 
annular ketones, such as chain-like ketones, such as an acetone, a methyl ethyl ketone, a methyl-n-propyl 
ketone, methyl isopropyl ketone, a methyl-n-butyl ketone, methyl isobutyl ketone, a methyl-n-amyl ketone, 
methyl isoamyl ketone, a diethyl ketone, an ethyl-n-propyl ketone, an ethyl isopropyl ketone, an ethyl-n- 
butyl ketone, an ethyl isobutyl ketone, a G n-propyl ketone, and diisobutyl ketone, and a cyclohexanone, 
methylcyclohexanone, an isophorone, are mentioned. 

[0019] Moreover, ethyl acetate, n propyl acetate, isopropyl acetate, n-butyl acetate, Isobutyl acetate, n-amyl 
acetate, isoamyl acetate, methyl-acetate isoamyl, N hexyl acetate, acetic-acid-2-ethyl butyl, octyl acetate, 
Acetic-acid alkyl ester, such as cyclohexyl acetate and acetic-acid methylcyclohexyl, Methyl propionate, 
ethyl propionate, propionic-acid-n-propyl, Hydroxylation ester, such as propionic-acid alkyl ester, such as 
propionic-acid isopropyl, propionic-acid-n-butyl, and propionic-acid isobutyl, oxy-isobutyric-acid ethyl, 
methyl lactate, and ethyl lactate, is mentioned. 

[0020] Furthermore, ethylene glycol and ethylene glycol mono-isopropyl ether, Ethylene glycol monobutyl 
ether, the ethylene glycol mono-hexyl ether, The diethylene-glycol monomethyl ether, diethylene glycol 
monoethyl ether, The diethylene-glycol monobutyl ether, ethylene glycol wood ether, Ethylene glycol 
diethylether, diethylene-glycol wood ether, Ethylene glycol derivatives, such as diethylene-glycol 
diethylether, Propylene glycol, propylene glycol monomethyl ether, The propylene glycol monoethyl ether, 
the propylene glycol monopropyl ether, Propylene glycol derivatives, such as the propylene glycol 
monobutyl ether, dipropylene glycol monomethyl ether, the dipropylene glycol monoethyl ether, and 
dipropylene glycol dipropyl ether, etc. are mentioned. 

[002 1 ] furthermore, as a non-aromatic system organic solvent in which the above-mentioned solvents and 
concomitant use are possible as an auxiliary solvent which adjusts drying [ of the printing ink in gravure 
etc. ], and the desiccation balance of the solvent at the time of printing For example, n-hexane, an isohexane, 
n-nonane, an iso nonane, a dodecane, Unsaturated hydrocarbon, such as saturation charcoal hydrogen, such 
as an iso dodecane, 1-hexene, 1-heptene, and 1-octene, A cyclohexane, cycloheptane, cyclooctane, a cyclo 
decane, Cycloalkanes, such as a decalin, a cyclohexene, a cyclo heptene, Annular unsaturated hydrocarbon, 
such as cyclooctane, 1, 3 and 5, 7-cyclo-octatriene, and cyclo dodecen, A methyl cyclohexane, n-butyl 
cyclohexane, tert - The cyclic hydrocarbon which has alkylation radicals, such as a butyl cyclohexane, 
dimethylcyclohexane, and a trimethyl cyclohexane, is mentioned. 

[0022] The range of the mixed weight ratio of the alcohol (a) of a non-aromatic system and other non- 
aromatic system organic solvents (b) is 40 / 60 - 90/10, and its range of further 50 / 50 - 80/20 is desirable. 
When alcohol (a) is less than 40 % of the weight, the pigment dispersibility of a printing ink constituent and 
freeze thaw stability fall, and when higher than 90 % of the weight, since the fall of the pigment 
dispersibility of a printing ink constituent and freeze thaw stability is caused, it is not desirable [ the 
solubility of polyamide resin (A) is not enough, and / the solubility of nitrocellulose resin (B) is not enough 
and ]. 

[0023] Moreover, as for the boiling point of each non-aromatic system organic solvent which constitutes a 
solvent, it is desirable that they are the range of 65-250 degrees C and the range of further 70-150 degrees C. 
When the boiling point is lower than 65 degrees C, in case gravure etc. is performed, it becomes easy to get 
blocked the ink in which drying [ of printing ink ] was too quick, and got dry in the eel of a version. 
Moreover, when the boiling point is higher than 250 degrees C, drying falls remarkably, blocking may be 
caused at the time of rolling up, or ink may adhere to the roll of a printing machine and printed matter may 
become dirty. 

[0024] Generally inorganic [ usable ], organic, or an extender can be used for the printing ink constituent of 
this invention with printing ink as a coloring agent. Moreover, various additives can be added in the range 
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which does not cause the degradation of the printing ink constituent of this invention if needed. As various 
additives, polyethylene wax, a SAZORU wax, other pigment agents, a leveling agent, a defoaming agent, 
etc. are mentioned as fibrin system resin, such as cellulose acetate, and an abrasion-resistance improver as a 
heat-resistant improver here. 
[0025] 

[Example] Hereafter, an example explains this invention. This invention is not limited to these examples. 
The weight section is expressed as the section among an example, and weight % is expressed as %, 
respectively. 

[0026] With the compounding ratio shown in examples 1-16 and the [examples 1-6 of comparison] table 2, 
each raw material was blended, stirring mixing was carried out, the sand mill was used, pigment-content 
powder was performed according to the conventional method, and the printing ink constituent was obtained. 
As a pigment here as copper-phthalocyanine-blue (TOYO INK MFG. CO., LTD. make "RIONORU blue 
FG-7400") and polyamide resin A As dimer acid system polyamide (softening temperature 1 30-degree-C, 
weight average molecular weight 45% of solubility to 5000 and isopropanol), and polyamide resin B As a 
dimer acid system polyamide (softening temperature 120 degrees C, weight average molecular weight 40% 
of solubility to 8000 and isopropanol), and polyamide resin C As a dimer acid system polyamide (softening 
temperature 1 10 degrees C, weight average molecular weight 20% of solubility to 5000 and isopropanol), 
and nitrocellulose resin A As Asahi Chemical Co., Ltd. "HIGl / 2 seconds" (average degree of 
polymerization 80-95) and make, and nitrocellulose resin B, "HIGl / 8 seconds" (average degree of 
polymerization 45-55) by Asahi Chemical Co., Ltd. were used as Asahi Chemical Co., Ltd. "HIGl / 16 
seconds" (average degree of polymerization 35-45) and make, and nitrocellulose resin C. In addition, 
polyamide resin dissolved in the solvent beforehand shown in Table 1, and was adjusted to the varnish of 
35% of solid content. Moreover, nitrocellulose resin A and B dissolved in the partially aromatic solvent of 
ethyl acetate / isopropanol =1/1, and nitrocellulose resin C dissolved in ethyl acetate, and it adjusted it to the 
varnish of 30% of solid content at the varnish of 20% of solid content. The presentation of the solvent used 
for the polyamide resin varnish and the printing ink constituent is shown in Table 1 . 
[0027] 

Table 1] 



m tn n 


rc> 


A 


B 


c 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 


N 


O 


P 




8 2.3 


50 


70 




50 




30 


50 


50 


SO 


50 


50 


50 


30 


30 


95 


50 




9 7.2 










50 


























I 0 7 . 9 












20 
























7 7.1 


50 


30 








50 






40 


40 






70 




5 






8 8.4 




































10 1.8 








50 


50 


























7 9.6 














50 


30 












70 








] 1 6 . 8 
















20 




















17 1.2 


















10 


















12 1.0 




















10 
















8 0.7 


















10 




50 














10 0.9 




















10 




50 










h)l>x> 


110.6 
































50 


ft 




1 0 0 



[0028] 
[Table 2] 
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[0029] About the printing ink constituent obtained in examples 1-16 and the examples 1-6 of a comparison, 
evaluation of freeze thaw stability, an adhesive property, pigment dispersibility, gloss, guide roll ******, 
version and the amount of residual solvents was performed by the approach shown below. A 

result is shown in Table 3. evaluation — a printing ink constituent — each solvent — diluting — viscosity — 
the RIGOSHA& Co., Ltd. make - it adjusted to 15 seconds by ZAN cup #3, and carried out with the 
photogravure printing machine by printing on a processing OPP film ("P-2161 " by Toyobo Co., Ltd.). 
[0030] 

Freeze thaw stability : it is a visual judgment about the existence of separation after 24-hour preservation, 
and precipitate at -5 degrees C in ink. 

A: Good without separation and precipitate B: They are separation and those with precipitate a little. C: 
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Separation size, poor condition adhesive property : Strong, after sticking a cellophane tape on the printing 
side of the obtained printed matter It tears off and is a visual judgment about the exfoliation degree of ink. 
A: Exfoliation is not accepted. B: They are those with exfoliation a part. C: It is exfoliation pigment 
dispersibility more than one half. : It is a visual judgment about the color enhancement of printed matter, 
transparency, and concentration. 

A: Excel. B: It is good level although it is inferior to A. C: It is inconvenient practically and is defect gloss. : 
The gloss of the obtained printed matter is measured with a glossmeter (60-degree-60 ")• A: 70 or more 
gloss values B: Gloss values 50-70 C: 50 or less gloss value guide roll ******: To the marginal print speed 
by which ink is taken by the guide roll of a printing machine ******. Desiccation oven temperature is set as 
60 degrees C. 

A: 120 or more m/min B: 80 - 120 m/min C: 80 m/min The following version ********: Printing is 
performed for 10 minutes in print-speed 100 m/min, and it is the low version deep part (5micro). Inn KI 
reaches, (concentration) It is a visual judgment about a fall degree. 

A: Hardly fall. B: A fall is seen partially. C: The amount of residual solvents with the remarkable fall of 
concentration : Printed matter It puts into a 500 cc flask and is heating (80 degrees C, 30 minutes). After 
carrying out The amount of aromatic compounds is measured with a gas chromatography. 
A: 0.01 mg/m2 Following B: 0.01 - 1 mg/m2 C: 1 mg/m2 It is [0031] above. 
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[0032] 

[Effect of the Invention] By this invention, the printing ink constituent of low-pollution nature can be 
offered excluding an aromatic hydrocarbon compound. Since it has suitable ******** and a printability in 
case the printing ink constituent of this invention is excellent in the adhesive property over various plastic 
film, has sufficient gloss, color enhancement, and stability and prints gravure, flexographic printing, etc., it 
can obtain the outstanding printed matter. 



[Translation done.] 
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